Rho kinase mediates right ventricular systolic dysfunction in rats with chronic neonatal pulmonary hypertension.
Chronic neonatal pulmonary hypertension frequently culminates in right ventricular (RV) failure and death. In juvenile rats, RV systolic dysfunction secondary to chronic hypoxia is rescued by systemic treatment with a Rho kinase (ROCK) inhibitor. To explore the relationship between ROCK inhibitor-mediated decreases in pulmonary vascular resistance and pressure, RV hypertrophy, and systolic dysfunction, we compared the effects of systemically administered to inhaled (pulmonary-selective) ROCK inhibitor on RV systolic function. Rat pups were exposed to air or hypoxia (13% O2) from Postnatal Days 1 to 21 and received rescue treatment with aerosolized fasudil (200 mM) for 15 minutes three times daily or intraperitoneal Y27632 (15 mg/kg twice daily) from Days 14 to 21. Chronic hypoxia differentially increased RhoA and ROCK activity in the right, but not left, cardiac ventricle. Inhaled ROCK inhibitor normalized pulmonary vascular resistance and caused regression of RV hypertrophy and pulmonary arterial wall remodeling but did not improve RV systolic dysfunction (decreased stroke volume and tricuspid annular plane systolic excursion). Systemic, but not inhaled, ROCK inhibitor normalized up-regulated ROCK and phosphodiesterase 5 activities in the right ventricle. Treatment with sildenafil (100 mg/kg/d intraperitoneally from Days 14 to 21) improved RV systolic function. Collectively, these data indicate that pressure unloading and regressed arterial and cardiac remodeling did not lead to recovery of systolic function while right ventricular ROCK activity remained increased. Right ventricle-specific up-regulation of RhoA/ROCK activity is critical to hypoxia-mediated systolic dysfunction, in part by regulating the activity of phosphodiesterase 5.